Survival-promoting activity of nimodipine and nifedipine in rat motoneurons: implications of an intrinsic calcium toxicity in motoneurons.
L-type calcium channel antagonists, nimodipine and nifedipine, were tested for effects on the survival of purified rat motoneurons in culture. They showed significant activity, with maximum survival at 30 microm after 3 days in culture as high as 75%, which was comparable to the maximum effect obtained with brain-derived neurotrophic factor, a potent neurotrophic factor for rat motoneurons. It was also found that depolarizing conditions with a high potassium concentration (30 mm) were toxic to motoneurons. This toxicity was blocked by co-treatment with nimodipine. These results implicate a pre-existing calcium burden through calcium channels in motoneurons; they may offer further insights into understanding the selective death of motoneurons and have therapeutic implications in amyotrophic lateral screlosis.